Cathepsin L is essential for embryogenesis and development of Caenorhabditis elegans.
Cysteine proteases play critical biological roles in both intracellular and extracellular processes. We characterized Ce-cpl-1, a Caenorhabditis elegans cathepsin L-like cysteine protease. RNA interference with Ce-cpl-1 activity resulted in embryonic lethality and a transient delayed growth of larvae to egg producing adults, suggesting an essential role for cpl-1 during embryogenesis, and most likely during post-embryonic development. Cpl-1 gene (Ce-cpl-1:lacZ) is widely expressed in the intestine and hypodermal cells of transgenic worms, while the fusion protein (Ce-CPL-1::GFP) was expressed in the hypodermis, pharynx, and gonad. The CPL-1 native protein accumulates in early to late stage embryos and becomes highly concentrated in gut cells during late embryonic development. CPL-1 is also present near the periphery of the eggshell as well as in the cuticle of larval stages suggesting that it may function not only in embryogenesis but also in further development of the worm. Although the precise role of Ce-CPL-1 during embryogenesis is not yet clear it could be involved in the processing of nutrients responsible for synthesis and/or in the degradation of eggshell. Moreover, an increase in the cpl-1 mRNA is seen in the intermolt period approximately 4 h prior to each molt. During this process Ce-CPL-1 may act as a proteolytic enzyme in the processing/degradation of cuticular or other proteins. Similar localization of a related cathepsin L in the filarial nematode Onchocerca volvulus, eggshell and cuticle, suggests that some of the Ce-CPL-1 function during development may be conserved in other parasitic nematodes.